Evidence for functional and structural multiplicity of pregnenolone-16 alpha-carbonitrile-inducible cytochrome P-450 isozymes in rat liver microsomes.
Administration of pregnenolone-16 alpha-carbonitrile (PCN) to adult female rats caused a 2-fold increase in total liver microsomal cytochrome P-450 along with 5-7-fold increases in four in vitro monooxygenase activities considered diagnostic for the major PCN-inducible cytochrome P-450 isozyme. However, upon administration of chloramphenicol to PCN-treated rats, these monooxygenase activities could be resolved into three groups. Thus, the ability of the microsomes to convert triacetyloleandomycin to a metabolite that forms a spectral complex with the reduced heme iron was decreased by 80% by chloramphenicol, whereas only a 50% decrease was observed in the rate of conversion of (R)-warfarin to its 9,10-dehydro metabolite and in the rate of 6 beta-hydroxylation of androstenedione. More strikingly, the 10-hydroxylation of (R)-warfarin was actually enhanced 2-fold by the chloramphenicol treatment. Fractionation studies were carried out on liver microsomes from PCN-treated adult male rats, and two highly purified cytochromes P-450, referred to as PCNa and PCNb, were recovered. PCNb was found to be identical in the sequence of the first 15 amino acid residues with a PCN-inducible isozyme, the complete amino acid sequence of which has recently been deduced in another laboratory [Gonzalez, F. J., Nebert, D. W., Hardwick, J. P., & Kasper, C. B. (1985) J. Biol. Chem. 260, 7435-7441]. The other isozyme, PCNa, differed in amino acid sequence in three of the first 15 positions from PCNb. Upon immunoblot analysis, polyclonal antibodies raised to PCNb also recognized PCNa. Thus, the PCN-inducible family of rat liver cytochrome P-450 comprises at least two separate proteins.